In this protocol, we describe proximal ligation assay (PLA), an antibody-based detection method for protein-protein interaction. This method relies on specific binding of individual primary antibodies to the two putative interacting proteins. The primary antibodies need to have different hosts.
g. Wash slides with PBS three times.
Note: In our example, we use J774 cells, a murine peritoneal macrophage cell line. We treated these cells with different concentrations of LPS for 1 h to induce myddosome ligation with TLR4.
C. PLA protocol 1. Tap slides to remove excess liquid then air-dry and outline tissue sections or wells with an oil marker.
2. Incubate slides with blocking solution in a humidity chamber for 30 min at 37 °C.
Remove blocking solution and add enough of both primary antibodies reconstituted in blocking
solution (approximately 1 µg antibody/chamber or per section) to cover each section or chamber.
Note: Approximately 40 µl of solution will be sufficient to cover a chamber. 16. Allow to dry.
Data analysis
A. Imaging (Figure 1) 1. Using a fluorescence microscope and DAPI-appropriate filter (such as Filter set 49 from Leica), identify and photograph cells/tissue on your slide.
2. Photograph the same area using a filter appropriate for your PLA probe. 
Positive control:
We validated the capability of the method to detect protein interactions. As shown in Figure 6 , we performed a PLA reaction for TLR4 and CD14 in J774 cells treated with LPS. We detected LPS-dependent interaction between TLR4 and CD14. This is expected since TLR4/CD14 interaction under LPS treatment has been characterized thoroughly. Scale bars = 50 µm.
Notes
As mentioned before, Duolink PLA method works reproducibly well in both in vitro and in vivo conditions with caveats. The considerations one should keep in mind are as follows:
1. In our experience, the quality of chamber slides is very important. Various brands were tried and Nunc brand (No. 1 in Materials above) gave us the cleanest results. Chamber slides with synthetic base should be avoided. Good quality optically clear glass base works the best.
2. We have used the 8-well chamber slide for reagent optimization and having enough experimental replicates (n = 4 in this case for each condition). However, care should be taken in washing steps since the edge surface tension is quite strong in these chamber slides and optimal wash could be challenging. While washing, occasional swirling motion is advised to cover the whole chamber, including the edges.
3. PLA works best for 60-80% confluent cells. We have always preferred this concentration since it leaves patches of the chamber base empty, which serves as an additional control for nonspecific binding of the reagents.
4.
For in vivo experiments, the background staining is higher than in plated cells. This is expected and the non-specific background is usually a uniform hue, rather than punctate stain. Due to high levels of non-specific staining observed in in vivo samples, you may wish to increase blocking times for tissue samples. This should be optimized depending on the source of the tissue e.g., intestinal and adipose tissues may require less or more incubation time compared to the lung tissues used here.
5.
Fixed tissue slides must be subject to antigen retrieval before incubation with individual antibodies. A combination of flow-cytometric permeabilization buffer and vegetable steamer based antigen retrieval has consistently given us successful PLA reaction. Bring the solutions to room temperature before use. To prepare a 1x buffer, dissolve the content of one pouch in high purity water to a final volume of 1,000 ml. Store pouches at room temperature Note: Expiry date is marked on each individual lot. 1x solutions may be kept at room temperature for short time storage (one week or less). For long time storage store at 4 °C.
Bring the solutions to room temperature before use.
b. Alternative 2-make your own Duolink in situ wash buffer B i. Dissolve 5.84 g NaCl, 4.24 g Tris base and 26.0 g Tris-HCl in 500 ml high purity water
ii. Adjust pH to 7.5 using HCl iii. Add high purity water to 1,000 ml (final concentrations 0.2 M Tris and 0.1 M NaCl)
iv. Filter the solution through a 0.22 µm filter and store at 4 °C v. Bring the solutions to room temperature before use
